PREFACE
UNTIL the present time there has been a remarkable scarcity
of English text-books which present, in a single volume, a
treatment of the theories and principles underlying the design
and use of direct-current generators and motors, in such a form
as to meet the needs of University students. Books which have
been written for the use of designers are xisually too specialised,
and the student is apt to be bewildered by a mass of detail,
whilst the text-books of general electrical engineering usually
treat the matter inadequately. I hope that this book may be
found to bridge over the gap which other teachers of electrical
theory, besides myself, must have found existing between the
two classes of books, and that it will consequently prove useful
to students reading for an Honours degree at English univer-
sities.
No attempt has been made to explain in detail the con-
struction of dynamos and motors, as that is not part of the
function I have set out to perform ; moreover, it is a side of
the subject which can only be learnt properly by experience
in the design, construction, and use of the machines.
The reader is assumed to be familiar with the elementary
principles of electricity, magnetism, and electro-magnetism.
In particular he is supposed to be conversant .with Ohm's Law
and the properties of electric circuits, the laws of magnetism
and magnetic induction, the magnetization of iron by electric'.^
currents including hysteresis, and the relations between the
practical system of units, and the absolute (c.g.s.) system.
With this as a foundation, I have tried to develop, step
by step, the theory underlying the design, operation, and
testing of direct current machinery, beginning with the
general theory of induced electromotive forces, upon which
rest the main principles of the dynamo machine. I then
proceed to apply this theory to the dynamo machine in its
capacity as a generator, i.e. a machine for converting
mechanical energy into electrical energy, and. afterwards,